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RDINATION THEORY
I his famous co-ordinatioy ’
npounds such as Co( Cop

¢ ()(,ll()N“

WERNER'S cO-0
893 put forwar

of complex €Ol

\ Alfred Werner in |
tujates of this theory are S"‘“m',r~ B
< l‘); /

Ire

to represent the structt
K [Fe(CN) Jete. The fundamental pos
4t 4] ('d
as follows: .
atom around which other atoms or Broups, (
. drc
Al

l~There is a central metal l
arranged or co-ordinated. Neutral molecules or opposnclj%
T(
ated to the central atom. . ¢l
{

atoms or groups which canbe co-ordjy,
. . dte

wn as its co-ordination "um:;d

Cr

alled ligands.

ions are co-ordin
jlindin
2/)1‘]10 maximum number of
to a central metal jon or atom is kno
[CN]. The co-ordinated groups arc ¢

3../)Each metal has a fixed CN.

/ - d
- Metal possess two types of valencies.

\ . . .
LKT\ ay Primary or jonisable valency.,
b) Secondary or non-ionsable valency.

Primary valency corresponds to the oxidation state of the meta],
M s ¢ — . ) ; : IS

always satisfied by negative ions.
Secondary valency corresponds to the CN of the metal. It is satjsf; d
3 e

by negative groups or neutral molecules or even by positive grg
. AR e ) Oups
. \ ;

F1S g et sims I——
M

.\ N
The sphere enclosing the central metal ion and the co-ordingt
ated

{

groups is called the co-ordination sphere.

.The secondary valencies are directed in space about the central
ion, Thus for metals with C.N. 6 the six iigands are arranged at t}'?etfxl
corners of aregular octahedron with the metal ion at it:Cent € Six
tl?etals with co-ordination number 4, four such ligands may r-el o
| ’efllther in square planar or tetrahedral fashion. SR
1e complex compounds are capable of exhibiting the phenomenon

6.

of isomerism.

7.  Ever oo ,
' vq!enf:ielemem tends to satisfy both its primary and secondary
¢ , - N & N
g ehs. .T:o meet this requirement a negative ion often shows a
enha | H . VS ¢
viour, L.e., it may satisfy both primary and second'ary

valencies.’
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8  The net inati
h charge on the co-ordination complex is the resultant of the
charges borne by the cen

Eo . pois tral metal ion and the ligands.
ey . }<e + GCIQ~ “ﬁ [FC(CN)(,]'}
Applications :

On the basis this theory, Werner
CoCl, 9NH 3 Fepresenting primary v
valencies with dotted lines.

assigned the following structure to
alencies with solid lines and secondary

The pri - -
Cl ion Primary valency (i.e.,oxidation state of +3) is satisfied by three
S e : ‘
B :5 shown by solid lines and are kept outside the co-ordination
« SPRCTE. Asall the three C1” ians are loosely bound., they are immediately

e ———

recipi e AB . iy
precipitated as AgCl on the addition ofAMolulion.

i NH,
e | J
,‘j;‘ | .‘l
H.N | _ )
Ef,'; I\ : /NH3
'-:,,- A o N : ' .
g, S/, Secondary valencics
| % \
o Y S
% ' o Ql
B M : __l ZT\\ ; i ,
Central metal ion AN [_ Primary valencies
/7 \
’ ! \
N W
3] '\ NH,
NH

I'reatement with HCl at 100°C effects no removal of ammonia. This
- shows that all the six ammonia moleeules are unionisable and are held to

.~ the metal ion in the co-ordination sphere. Werrier formulated this complex
| as [Co(NH,),]CI..

Others examples :
CoCLSNH;, CoCl, 4NH, and CoCl, 3NH, may by written as follows;

[Co(NH,),ClICL,, [Co(NH,),CL]Cl and [Co(NH,),Cl,]

In the molecule CoCl.‘S'NH; which is formulated as [Co(NH,).Cl,] one
Cl” ion does the dual functions,since it satisfies both primary and
secondary valencies. This CI" ion being nonionic is not precipitated as
AgClby Ag” ions. Hence it is placed along with five NH, molecules and
central metal ion in the co-ordination sphere. The other two CI ions
being ionic are precipitated as AgCl by Ag” ions.

e
(l/

e
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The molecule [CO(NH})}CI_,] hasn
as a non—electrolyteQ "
IL. SIDGE“’ICK

s are formed by
[ ion.

THEORY (EffectiveAtomic Number Theory)

i Complexe donation of an electron pair from the ’
- gand

to the metal or meta
ccept electrons till the total nyp
Umbe

nwill continue t0 2 _
or metal ion and those donated by s

ber of the ine

T()f

rt gas which follows the ¢ ig
Mtrg)

ii, The metal io
electrons in the metal
equal to the atomic num
metal in the periodic table.

Explanation :
ed molecules or ions t
= take par

of dative or co-ordinate covalency. [ny
¢

|, a proton accepts and shares a Dair
. 0
nonia molecule f

In the formation of complexes, saturat

peration
n radica
fa saturated aml

This suggests the o
of the ammoniu

formation
ogen atom 0

ectrons from the nitr
H + ::‘\’H3 —_— .[H :NH_;] or [NH4]

c ion plays the role 0
from 6 NH; molecules.

around the cobaltic jop
o a stable grouping '

el

e

Similarly, a cobalti f an acceptor which feCéive
and shares 6 pairs of electrons ;

A fresh shell of electrons is thus formed
This shell now consists of 12 electrons. This is als

The cobaltic ion (2, 8. 14), accepts these 12 electrons. So it attains"a

e2. 8, 14and 12. All the electrons in the last shell are shared. the

structur
belonging to cobalt is 36. This is the

total number of electrons nowW
number for the inert gas krypton.

es in the [Co(?\’H3)6]3‘ may be replaced by H,0
h)q'drate. [Co (HZO')G]" is formed. Similarly
]°” may be replaced partly by Cl ionse.g,

The NH; molecul
molecules one by one till 2 hexa
the NH, molecules in [Co(NH,);

[Co(NH,),CL]
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The central metal atom may be Fe?' instead of Co*". The co-ordinating
groups may be 6CN" fons. We get the complex ferro-cyanide and
ferricyanide ions respectively,

Fe (CN) + 4KCN ——— K J[Fe(CN) ]
Fe (CN)} + 3KCN —— K [I e(CN), ]

The original Fe* and Fe" jons with 2 and 3 positive charges
respectively, after co- -ordinating with 6 negatively charged CN ions dre
converted into complex ferrocyanide and ferricyanide ions with 4 and '

3 negative charoes respectively.

Fluoride ions may co-ordinate with a boron atom ofBF ora silicon
atom of SIF cnvmo a borofluoride complex ion BF or a smco fluoride
complex ion SlF

BF, FF— [BF,]”

Borofluoride ion

Sif,+F  ——  [SiF]]
. Silicofluoride ion
In the case of salts containing several-molecules of water of
- crystallisation, eg., ZnSO,.7H,0, CuSO,.5H,O etc., both the cations and
anions may be regarded as being co-ordinated with water molecules. -

| Effective atomic number :

Sidgwick suggested that metal ions will tend to accept eletron pairs
| from donors until they have obtained a sufficient number of electrons
- such that the metal in the resulting complex ion has an effective atomic

~ number of the next inert gas.

Definition-

The effective atomic Atomic number of the metal - Electrons
number (EAN)ofa } = < lost in ion formation + number of electrons
metal in a complex gained by co-ordination.

In may cases the-EAN of the metal in complex corresponds to the
next heavier inert gas element.
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Example:

iii.

The EAN for various metals in com

In KJIFe(CN)(,]

Atomatic number of F
Number of electrons lost
Number of electrons gaine
. EAN of Fe =26-2+12 =3

e = 26
during the formation of Fe** ion

d by co-ordination = 6 X =12
6 = At.No.of Kr. ‘

In [Ni(CO),]

Atomic number of Ni
It is in zero oxidation state. Therefore number of electron lost =

Number of electrons gained by co-ordination=4x2=8

. EANofNi=28 +8=36=AtNo.ofKr.

In K2[Cd(CN)4]

Atomic number of Cd =48 ,,
Number of electrons lost during the formation of Cd**ion=2
Number of electrons gained by co-ordination =4 x2=38

. EAN of Cd=48 -2+ 8=>54=At. No. of Xe
plexes are given in Table 1.

=281

Metal At.No.of CN.| Electrons lost Electrons m
ion metal in ion added by
formation co-ordi
| nation
2+
| 223 o % 6 2 2| 36Ky
cu' 29 5 ! Ol
. 8 3
4+ 4 36(Kr)
Pd 1 46 6 4 2 54
4 12 86(Rn)
Note:

T 2 : .
here are certain metal ions which do not obey the effective atomic

n ’ g B
,-Su,;n?f; concep.t. E.g..In [Fe(CN)(J3 EAN of Fe =26 -3 + 12 =335. Which
ot the atomic number of the next inert gas, viz., Kr (36) ) | .
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UNIT - |
c0-ORDINATION CHEMISTRY . |

| ,
Mroduction ©
’ P ags ‘ . » P 4 P
‘thn 5()'““"”-’ ()f 'JI‘J ,r "lf}f’, Il"‘r]]’,’ '1’:;!4, ar;: "'rpr/"l: i" cinands

m”l’-'CUlﬁf ratio, and the mixture of solutions is owed t f"/’/”‘?”
N vTay 7 »-}',

Crystalg of a new compound are obtained. This new compound is &
Qv ) 2 e P ) 4 e g 4 "")7‘
a5 an addiﬂ‘m comp()und or 4 molecular f.'f)mp(}md,

-
"

Molecular compounds are classified into two types;
I, pouble salts
2 (Co-ordination compounds or complex compounds

1. Double salts : [
What are they? hey are the molecular compounds obtained by

mixing solutions of two or more simple salts,in simple molecular ratio znd
allowing the mixture of solutions 10 evaporate.

Eg, i Mohr’ssalt-FeSO(NH,),50, 6H.0
ii, Carnallite KCI. MgCL.6H,0. i
iii. Potash alum - K.SO .AL(SO,), 24H,0. )

b

2. Co-ordination compounds or complex compounds:
What are they? ﬁ'hcy are also molecular compounds obtained by.
mixing solutions of two or more simple salts in simple molecular satio and \
allowing the mixture of solutions to evaporaic.) /
E.g., i. Potassium ferrocyznide - KJFe(CN),}]
ii. Diamminesilver(I) chloride { Ag(NH,),]CL
iii. Hexamminecobalt (111) chloride -[Co(WH, ) JCI..

Comparison between double salts and co-crdination
componds :

Similarities:
i, Both are prepared by mixing 1wWo or more simple salt sojutions, in
simple molecular ratio, and the

1

n. by evaporating the mixture of the

sojutions.
ii. Both are addition compounds or molecular compounds.

R P ol
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Diviinerions

Srable m solid state

Preak down into
al tons in

) Stabilin
individui
solutions. .8
le S()JNI“),SU,
.
ol,O —» Fer !
NN+ 280,

e WOTS aord!
Double s e

patlon ( omponng,

hoth 1 worl bl

grable '
sate and in selution

comples partyetaims i
jdenify m= solution. b,
|| e(C N)('l »
v (Fe(C N)(.l

s Jifferent
i ere
sletely di
it. Physical and Same as the Comj e he indivig.
Chemical individual fromth ug]
it tuents
properties consitituents consit

The co - ordination compounds are

by mixing solutions oftwo or more simple salts in

and allowing the mixture of solutions to wdporalc
a cluster 0

atom ot ion, usally a metal, surrounded by

bound by co - ordination bonds. They are also know
The complex tends to retain its identity even in sol

molecular €O

mpounds Obt‘“ncd
simple molecular Fatiq
They contain a Cenry,
fions or nwlccllles
n as metal commcn'S
ution.

Some terms used in co-ordination chemistry :

Complex ion :

Definition : A complex ion is an clectncally cha

rged radical which jg

formed by the union of a simple cation with one or more neutral moleculeg

_orions.

Example: I‘e- +6CN _— [FC(CN)]
. " Cu®' +4NH,—— [Cu (NH, D

Central ion :
Definition : Ina co- -ordin
is attached to various ions or neutr
Exc :(lt;J/c © In [Fe(CN) I, Fe?!
[Cu[NH,], * .Cu'"?jon is the central ion,

ation compound,the centml metal ion which
al molecules is called the central i on,
ion is the central ion. Similarly Ip

Scanned with CamScanner



¢ Kup I

i The nenteal moleey e OF fragye
i !

(11 !l'o“\'
. Vo) ey,
Ay "”"dw L witlh e ”'Mh\l meinl oy e e il “l’.‘rlnl‘
\ \ '
\ oo ey o, beq Myt 3
i Vample 1 the o | | ' ‘ W UL ERTI. ntal
Mety) vy gl the st CNCONSate the by,
\ Jaui

3 W4 \ )y e .

Iy st of the complexen a g iy Hon Of eley Eens e qhie

CENEQL yeta) don which acts as the pi “Pror 1y Uiand )y, partionlse
Ao, Which L\\‘(\N\n\ donntes the l‘ll.‘t.‘ll'(ill NUTET

Ve Metal wioyy, i

{ .'l”(‘ff
the \‘“‘\\‘t Atom

as the

Comorgipation numlnm" :
Doginiion = The maximum numbey ”"“lmnsm

¢hin . i e e
m-ui\‘n“.‘m,-“ pumber(C.N). The Co-ordinate
Aach tal has a fixed C.N. Co-ordinatjop |
' etal e _ ‘ -
\‘N‘nor‘g co-ordination number,

donor Mo

EYOUps which can be
d groups are called |

igands
wimber jg some .

times ¢alled

E-\‘ump g : Metal ion C.N.
Zn*', Cu®' PEY, Cd¥ N
Fe'', Fe?', Co™, pit*, op 6
In [Fe(CN) 1" " ion, the C.N. of et is 6

The co-ordination number of metals v

ary from 2 to 10 but the most
Common C.Ns are 4and 6.

Nomenclature of Mono nuclear Complﬂ. E,M e
" The International Urm App&“@h .mlsts(l.U. /:l i.n

Published rules for the systematic namlflg ofco-ordm'ano.n compo,ununsd&
1957, which are to be observed in naming the co-ordination compo

They are as follows:

i ' the anion.
1 In ionic complexes , the cation is named first and then .
n ionic ] ) d nare.
~ Non-ionic or-molecular complexes are given a one wor
1 = .

o tiVé
in { i der: Nega
2 Co-ordinated groups are listed in the tollomgg or
i - ¥ itive ligands.
ligands, neutral ligands and then positive lig A
a ’ ) . . l - *
s e
3  Ifthe name of the ligand ends in ‘ide’ it is chang

Scanned with CamScanner



( filoro
Fyamplig (hloride (“yant
Cyanide | (i
(e [lydioxo
[ydroxide | ,
: aged 1t 0
1 [ . J ()h'”"“l
I the name ends i ‘ate” or ite thefi ¢ (yanalo
Ll
Evampley Cyanate Gulphato
.\ulph.ml . Sulphito
Sulphite - Acetato
Carbonate ) Oxalato
Oxalate - A
cule. But water 15 ”'”hcd,

Neutral ligands are named as the mole
aquo and ammonia as ammine or amino
Positive ligands end in ‘ium’.
Example: Hydrazinium H,N — NH,
g om is referred 1y

If the complex ion is a cation, the central at -
| iti ' 3 e of the central ion €n i
usual name. Ifit is an anion the nam

l
d(('

Neutral complexes have no special ending.
the name of central aton ,

The ligands so named are followed by
oxidation state of the central ion is indicated by a Roman numg,, af
brackets followmg its name.

If ligands have simple names such as chloro, bromo nitro OXala,
etc., their number is indicated by prefixes such as di, tri, tetra, pcn
etc. Ifthe ligands have complex names their number is mdlcatedb
prefixes such as bis, tris, tetrakis etc.

If the complex contains more than one negative ligand they are nameg
in the increasing order of increasing order or electronegativity ang
also in the order of j increasing complexity. When the two ligangs
have the same number of atoms, the order is that decreasing atomje
number of the central-atomic species in the ligand.

Example : CrO4 first and 804’ next.

Neutral ligands are named in the order H,0 (aquo), NH, (ammine).

Neutral organic ligands are named in alphabetical order.
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Isomerism in complexes g

Molecules or ions having the same chemical composition but g; ff
structures are called isomers and the phenomenon is known ag isome

r
co - ordination compounds exhibit different types of j lsomens :
follows ;

‘n‘ I. Structural isomerism
\9 2. Stereoisomerism

‘uctural isomerism in 4 and 6 co- oxdmdte COmplexe
1~ 7o

nization isomerism :

Compounds which have the same composition but yijeld dlffere
ions in solution are called ionization isomers. This type of:somensmm 3
Is

due to the exchange of groups between the complex ion and thg
— a fong
outside it. ‘ oo

Example : _
[Co(NH,)Br]SO, gives SO,*" jons and
[Co(NH";)SSOJ]BrzAgivg:s Br ions

Other examples : e ‘_ﬁ
[Pt(NH,),CL,]Br, and [P(NH,) Br, ]CI, i
[Co(NH,);NO,]S0, and [Co(NH,),SO,NO,

2. Hydration isomerism :

These isomers differ in the number of water molecules attached to §
the metal ion as ligands in the co - ordination sphere. /ol

Examples : A _
[Cr(HzO)é]C13 ‘ Violet. Three ionic chlorines.

[Cr(Hzo)SCI]CIZHzo Green. Two ionic chlorines.
[Cr(H:,O)4C12JCI 2H,0  Darkgreen. One ionic chlorine.

The complex CrCl,.6H,0 exist in three isomeric forms as givenabove,
which differ in the position of water molecules. These isomers differ in
physical and chemical properties;
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Other examples : .
| [Co(en),H,0CI] and [Co(en),Cl,]ClL. HZO
[Cr(Py),(H,0),CL]CI and [Cr(Py)z(HzO)C13] H,0
37" Co-ordination isomersim :

Th is tzpe of isomerism is found in compounds where both anion and
cation are co - ordinated. Thls is caused by the mterchange of ligands
between the complex fons.

Examples-—————""""" T

[Gu(NH,),] [Ptc14]f and CUCI JIPt(NH )7
.[Co(NH_,‘)G] [Cr(Cn\‘)ﬁ] and  [Co(CN) ][Cr(\H )]
[Co(en),] [CF(CN),]  and [Cr(en),][Co(CN),]

4. Co-ordination position-isomerism :
This type of isomerism is found in bridged complex. This is caused
by a difference of placement of ligands.

Examples :
p— H T 2+

(NH3)4C0< >C0(T\‘H3)2Cl ;| and

H

H
|
O,
| A
'H.).C O(NH:)*\_CI
CIONH,)Co /C

s
H

L- —

5. Lml\aoe Isomerzsm

ifferent
Linkage isomerism arlses when a monodentate ligand has two diff
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ion. The linkage bc“"cénthe i

ligand atom and that of ji isme'ta'
| omer 8

v :

hle forco - ordinat

aratoms availa ‘
o roughone

and lgand inrone jsome
is through another

pisth

Pvamples . .
] : I(n(\‘ll ) NO, ILI .mdlLo(Nl‘{j)S—ONO] Cl,
Co- mdm.umn eithe

i [Cr(H,0) _§¢NJ*and [Cr(H, 0),-NCS]*

- N
Co - ordination ¢

r through = N or -

ither through — Sor-—

o olymeric ation isomerisn :
Polymerization isomerism is exhibited by compounds-which have th
e

1 stoichiometric composition but whose molecular Compositiong o
e

san
etric arranoement»

multiples of the simple stoichiom

Example .
[PY(NH,), Cl. ]dnd [Pt(NH, )JJ[PICI ]

s L maml isomerism :
Some ligands themselves are capable of exlstmg as isomerg Eg

dl.ammo propane can exist as both 1, 2 - diamino propane (on)
a
. 3~ diamino propane also called trlmethylene diamine (tn). nd

NH,CH L, CH(NH, )JCH,
. 2 diamino propane (pn)

\H ,CH,CH,CH,NH,
3- diamino propane or trimethylene diamine (tn)

4 a . . . ; » “

When pn and tn are present in different compléxes, then sy

A} Su N
complexes would be isomers. This phenomenon is called hgan di lSom Ch;,:,gz |
emm:_._.,_ _

E.g.. [Co(pn), Cl} and [Co(tn) Cl,]

> L - Cm

ol
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| \( ”] /
Cl 0

\ll. Stercoisomerisms :

Molecules of ions having same molecular formula same structural
formula but different configurations are called stercoisomers. The
phenomenon is called stereoisomerism. Stercoisomerism is of two types

i. Geometrical isomerism ii. Optical isomerism

Geometrical isomerism or cis - trans isomerism :

Geometrical isomerism is a phenomenon exhibited by two compounds
having same molecular formula, same structural formula but different
configurations. In these compounds similar atoms or groups are placed
either adjacent to each other or opposite to each other, If similar atoms
are groups (ligands) are plced adjacent to each other then they are known -
as cis compounds. If siiilar atoms or groups are placcd opposite to each
other then they are known as trans - compounds.

Cis - trans isomerism is not possible for complexes of C.N.2 or 3. In
these systems al co - ordinate positions are adjacent to one another,

Complexes having central metalatom with co - ordination number 4
may be either tetrahedral or square planar. Geometrical isomerism cannot
arise in tetrahedral complexes (CN.= 4) because in this. geometry all the
ligands are cis to each other. Each ligand is equidistant from-the other
three ligands and all the bond angles are same (109°28) Because of such
an arrangement all ligands are cis to each other. So, igg_lp_g@_r_igal isomverism
s not possib‘le in tetrahedral complexes.-

Thus this isomerism is found in square planar (CN =4) and octahedral
(C N=6) complexes only.

Scanned with CamScanner



1 12
Geometrical isomerism in 4 c
complexes :

o-ordinate (square Plan );;
r)s

Examples : |
. [Ma,].[Ma,b], [Mabj] type complexes do not show geomey;

isomerism since very concewable spati
the metal ion is equivalent. Here M =me

¢
ia] arrangement of ligands arou:l

tal ion, a and b aremonodemat

ligands.

(D (Map, Maype and M abed (s, b. ¢ and 7
exhibit cis - trans isomerism.
[Ma,b,] type complexes :

e monodentate. “gand) _

Examples : [Pt(NH,),CL] Y

Cl » - N”3

NIk

Cly

::bt.".. .'.'_Pl.'.‘.

(:,’_-". ". Nl',‘"'. .'- N '
cis NH; 2 trans 9] )

Other examples : [PA(NH,),(N 0,),]: [Zn(NH,),CL,] ‘

* [Ma,bce] type complexes:
mep/cs [Pta,bc]. Here ‘a”isaneutral ligand like NH, and H,0. band

arcmmclmandshchl Br. \’O .SCN .

DT <] 8

trans

™

3. [Mabcd] types complexes :
These complexes exit in three isomeric forms. The possible isomers
are obtained by selection on group. ‘a’ and seeing how many different
group can be placed trans to ‘a’.

5F X DT

trans a - | transa —c trans a — d

b
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(l';',\'umph' PN )(Py)CIBY

trans ‘Nl-ll ~ Br

Br

Cl y
trans NH, - Py"Y ~
Other  Example |Pt(NIl )(N()7)(1’}/)(HH OH)) ion,
[PL(C,H, N, )CIBr]

\(_ 4. [M(AB),]| type complexes :
‘ M = metal ion. AB = un - symmetrical bidenate Jigand. A and B are
the two cnds (i.e., co- ordmatwn atoms) of the bidenate ligand AB.

DI D J

trans
Example : [Pt(gly), ]’
I
I I, 2 .
2 ' N=— () —C0
1 C—-N\—\——/\——"(Hz ”2(/ l\ /
’ l’t‘ ‘ i
S oC——N—Ci Ly
H, .
“(or)
 HgN 0
gy gly

0 NH) )
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cis - Diglycinato platinum (II)  trans - Diglycinatq p'a"i"um v
i

5. [M(AA)2| type complexes : ' K
AA = Symmetrical bidentaleligand E
Example :
P((H,N-CH-CH -NH,),
[
CH, CH, _
o2 0 v

' cis :
Other Examples : [Ni(en ),] 4
@ Bridged bi-nuclear planar comples of Mzazb4 type:

In bridged binuclear square complexes cis

- trans isomer g ;._L
the unsymmetrical isomers possible. A

C’ C\ - P (\ ¢l |
\l’l/ PI/ . \Pt/ Pt/'

'1,31;1’/‘ \(71/ \1*1;'13 a” \(.,/ e

pEt3 % » ]

-~

CIS lrans

Cl : ap
\, /‘\P[ e

c1/ \ / AN .
. Cl P[:[3

_ unsymmetrical
PEt, = triethy] phosphine )

a
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Geometvieal ivomerism In 6 - coordinnte (oetnhedral)
complexes
The arrangement nl b Hpands fnaregalar oc thedran around the
entral metal fon M is shown below

'
\
'
'

“ ,“-,,-“,;‘.-..u‘-..-‘w, a7

. [Mapb | type cmnplcxc.@: a and b are monodentate ligands.

I xample : [Co(NH,),Cl | ion

(l ‘ \(fl
Co
I N Iy N/ \

~Ni

Mh § T )
cis (1,2, 3 - isomer) trans (1,2, 6 - isomer)

2., |Ma,b,] type complexes: |
Example : [Cr(NH,),CL ] : [Rh(Py),Cl,]

Cl
_ \ Cl
|
C_‘r
\ Cl
NH } , g
cis (1,2, 3 - isomer) trans (1?-'2’, 6 - isomer)
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[

i
|
/ 1o

o
Py

: somplexes
(ype com] . N
fltyl | complexes can existin 15 differeng

<;, M abede |
| ‘(this type is [PUPY)X(NH ety
ORI VN0l

This type of octahedra
isomers. The only compount
pec PXOS !

4. [M(AA)a, ] type compl

(AA): Symmetrical bidentate ligand. a = Monodentate ligand

Example : [Co(en), Cl,]" ion.

oo

>4 |

Cl
cis trans

Cl

-

* Other examples : [Co(en),(NO,),] " on, [Cr(C,0,),(H,0,)]" io

5. [M(AA),ab] type complexes : ' '
Example: [Co(en),(NH;)CI]" ion

C

[N |
Cl

Co en Co

en

cis
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IM(AA),2,b.| type complexes :
- Example : [Co(en)(NH J,CL] ion

Nik

3

C1s trans

7. |M(AB),] type complexes:: v
AB = unsymmetrical bidetnate ligand. A and B represent the co -
ordinating atoms of the ligand.

Example : [Cr(gly),]

S\ e*\

/\\//G“ /\\//Gh

i trans
8. Octahedral complexes containing optlcally active
bidentate ligands : :

Example : [Co(en)(Pn)(NO,),]" ion,pn=1,2 diaminopropane
CH,- CH,~CH,

|
t

NH,  NH,
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e above complex ion sxfats in four peometrical form,
’ "fl, "ﬁ
iy ‘

aid Two pre teans

N &7 "N
N t L o ! l‘f}
.\ o
\ e ] / /
Co (,‘(!
/,/‘ ¢ /; \
Nt XN O, e N — ) g}
K| : \ I Z
pn N L —
L
cis trans
Methods for distinguishing cis and trans isomers :
.  Dipole moment studies :
Compounds with p = 0 are trans isomers. Compounds with ;=g 4
12 debye are cis isomers. , -

- At

2. IR studies : , L
Trans compounds do not show any bands cis compounds Sho@';ﬁ,

number of bands due to stretching vibrations.

feres

3. Optical activity studies

Trans compounds are optically in active, cis compounds are °Pticall;f :

active.

4. Chelation studies :
The isomer which reacts with ch

a chelate precursor is cis. The iso

elating reagents or which is formed £
mer, which does not do, so is trans, -

Resolution of Racemic Mixtures

Resolution

y Definition :
(dextro-and laevo-components

““The separation of a raéemic mixture into its énantiomér"s.," .
) is termed as resolution”. o e
Exp/a/mtioh - Any attempt to prepare an optically active form of a

compound ends up in a racemic mixture only: So they have to be separated
into d and / forms. The process of such separation is called resolution.
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